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Art Unit: 2621 
DETAILED ACTION 

Specification 

1 . The lengthy specification has not been checked to the extent necessary to determine the 
presence of all possible minor errors. Applicant's cooperation is requested in correcting any 
errors of which applicant may become aware in the specification. 



Claim Rejections - 35 USC §102 
2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

(e) the invention was described in a patent granted on an application for patent by another filed in the United 
States before the invention thereof by the applicant for patent, or on an international application by another who 
has fulfilled the requirements of paragraphs (1), (2), and (4) of section 371(c) of this title before the invention 
thereof by the applicant for patent. 



The changes made to 35 U.S.C. 102(e) by the American Inventors Protection Act of 1999 
(ADPA) and the Intellectual Property and High Technology Technical Amendments Act of 2002 
do not apply when the reference is a U.S. patent resulting directly or indirectly from an 
international application filed before November 29, 2000. Therefore, the prior art date of the 
reference is determined under 35 U.S.C. 102(e) prior to the amendment by the AIPA (pre-AIPA 
35 U.S.C. 102(e)). 

3. Claims 1-15 are rejected under 35 U.S.C. 102(e) as being anticipated by Hui. 
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Hui discloses a method for robust single-pass variable bit rate video encoding (Hui: 
column 3, lines 65-67; column 4, lines 1-16), the method comprising: determining a buffer size 
for keeping track of over/underused bits generated during the encoding of a video sequence (Hui: 
column 7, lines 53-57), the buffer size being a function of at least a target bit rate (Hui: column 
6, lines 55-67) for the video sequence and a length of the video sequence (Hui: column 11, lines 
10-25); initializing the buffer to a default initial fullness (Hui: column 7, lines 25-35) and for 
each flame of the video sequence, performing the following steps: allocating a number of bits to 
the frame (Hui: column 9, lines 15-23); determining a quant with which to encode the frame, the 
quant being a function of at least the buffer's fullness (Hui: column 9, lines 50-67); encoding the 
frame according to the determined quant (Hui: column 12, lines 23-35); and updating the fullness 
of the buffer based on any over/underused bits for the frame (Hui: column 9, lines 30-37), as in 
claim 1. 

Regarding claim 2, Hui discloses wherein frames in a GOP are encoded, the method 
further comprising: allocating a segment (Hui: column 7, lines 65-67; column 8, lines 1-5) of the 
buffer for keeping track of over/underused bits for I frames (Hui: column 10, lines 55-60), a 
segment (Hui: column 7, lines 65-67; column 8, lines 1-5) for keeping track of over/underused 
bits for P frames (Hui: column 10, lines 55-60) and a segment (Hui: column 7, lines 65-67; 
column 8, lines 1-5) for keeping track of over/underused bits for B frames (Hui: column 7, lines 
65-67; column 8, lines 1-5); initializing each segment (Hui: column 7, lines 65-67; column 8, 
lines 1-5) of the buffer to a default initial fullness (Hui: column 9, lines 30-37); determining a 
number of I frames per GOP, a number of P frames per GOP and a number of B frames per 
GOP, based on a nominal GOP pattern; for each frame of the video sequence (Hui: column 7, 
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lines 25-30), determining the quant with which to encode that frame as a function of at least the 
fullness of the segment of the buffer for that frame type (Hui: column 9, lines 45-67); and for 
each GOP of the video sequence, performing the following steps: before encoding any frame of 
that GOP, calculating a GOP bit target for that GOP, the GOP bit target being a function of at 
least the number of I frames, P frames and B frames per GOP, the target bit rate for the video 
sequence and any bits carried over from a last encoded GOP (Hui: column 6, lines 60-67; 
column 7, lines 1-15); after encoding each frame of that GOP, calculating over/underused bits by 
subtracting allocated bits from actual used bits, adding any over/underused bits to an appropriate 
buffer segment to an extent to which the appropriate buffer segment is not over/underflowed and 
storing any over/underflow bits in a counter (Hui: column 11, lines 25-40); and after encoding all 
frames of that GOP, redistributing over/underused bits between the segments of the buffer as a 
function of at least a total number of over/underused bits in the buffer and the number of I 
flames, P frames and B frames per GOP and storing an indication of a number of over/underused 
bits with respect to the allocated target bits for that GOP to carry over to the next GOP (Hui: 
column 12, lines 20-40), as in claim 2. 

Regarding claims 3-4, Hui discloses storing information concerning over/underused of at 
least some encoded frames by frame type; and using the stored information concerning 
over/underused bits of frames of a specific frame type in determining quants with which to 
encode frames of that type (Hui: column 11, lines 1-15; column 9, lines 45-67), as in the claims. 

Regarding claim 5, Hui discloses wherein the buffer is virtual buffer storing information 
concerning a number of over/underused bits, without storing the over/underused bits themselves 
(Hui: column 7, lines 53-54), as in the claim. 
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Regarding claim 6, Hui discloses before encoding any frame, initializing to a default 
initial value at least one parameter from a group of parameters consisting of: a base quant 
envelope for each frame type (Hui: column 10, lines 40-60); a base quant envelope control for 
each frame type (Hui: column 9, lines 45-67); ratio information concerning frame types (Hui: 
column 7, lines 20-35); and a frame complexity parameter for each frame type (Hui: column 7, 
lines 65-67), as claim 6. 

Regarding claim 7, Hui discloses for each GOP of the video sequence, before encoding 
any frame of that GOP, determining whether the fullness of each segment of the buffer is at least 
at an associated minimal value (Hui: column 9, lines 1-10); and responsive to the fullness of a 
segment of the buffer not being at least at the associated minimal value, adjusting the fullness of 
the segment accordingly (Hui: column 7, lines 55-67; column 8, lines 1-5). 

Regarding claim 8, Hui discloses wherein allocating a number of bits to a frame further 
comprises: allocating bits to the frame according to a modified TM5 reference model (Hui: 
column 7, lines 39-41), the allocation utilizing at least one an additional parameter from a group 
of parameters consisting of: at least one frame complexity parameter for a last encoded frame of 
a frame type (Hui: column 7, lines 65-67; column 8, lines 1-12); a GOP bit target for the GOP 
being processed (Hui: column 6, lines 50-67; column 7, lines 1-12); ratio information concerning 
frame types within a GOP (Hui: column 7, lines 20-37); the number of I frames per GOP; the 
number of P frames per GOP; and the number of B frames per GOP (Hui: column 1 1, lines 20- 
25), as in the claim. 
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Regarding claim 9, Hui discloses allocating a number of bits to a frame further 
comprises: allocating bits to the frame according to a TM5 reference model (Hui: column 7, lines 
39-41), as in the claim. 

Regarding claims 10-11, Hui discloses determining a quant with which to encode the 
frame further comprises: prior to determining the quant, normalizing the fullness of the segment 
(Hui: column 7, lines 65-67; column 8, lines 1-5) corresponding to the type of frame to encode 
(Hui: column 9, lines 33-37), based on at least the segment size and the non-normalized segment 
fullness (Hui: column 1 1, lines 25-35); and determining the quant as a function of at least a base 
quant envelope and the normalized segment fullness (Hui: column 9, lines 45-67), as in the 
claims. 

Regarding claim 12, Hui discloses after encoding each frame of the video sequence, 
determining whether the encoding of that frame causes a VBV buffer underflow (Hui: column 7, 
lines 53-57); responsive to determining that the encoding of that flame causes a VBV buffer 
underflow, adjusting the quant used to encode the frame (Hui: column 8, lines 30-40); and re- 
encoding the frame with the adjusted quant so as to eliminate the VBV buffer underflow (Hui: 
column 12, lines 36-67), as in the claim. 

Regarding claims 13-14, Hui discloses after encoding each frame of the video sequence, 
updating at least one parameter from a group of parameters consisting of: a base quant envelope 
for the encoded frame type (Hui: column 9, lines 60-67); ratio information concerning frame 
types (Hui: column 11, lines 20-25); and a frame complexity parameter for the encoded frame 
type (Hui: column 7, lines 65-67; column 8, lines 1-7), as in the claims. 
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Regarding claim 15, Hui discloses adding the counter of unallocated over/underflow bits 
to the buffer segment corresponding to the type of frame to encode, to an extent that the buffer 
segment is not overflowed or underflowed; and retaining any over/underflow bits that cannot be 
added to the segment in the counter (Hui: column 11, lines 27-65), as in the claim. 

Claim Rejections - 35 USC §103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

5. Claims 16-39 are rejected under 35 U.S.C. 103(a) as being unpatentable over Hui in view 
of Hurst. 

Hui discloses a system for robust single-pass variable bit rate video encoding (Hui: figure 
2), the system comprising: means for determining a buffer size for keeping track of 
over/underused bits generated during the encoding of a video sequence (Hui: column 7, lines 53- 
57), the buffer size being a function of at least a target bit rate (Hui: column 6, lines 55-67) for 
the video sequence and a length of the video sequence (Hui: column 11, lines 10-25); means for 
initializing the buffer to a default initial fullness (Hui: column 7, lines 25-35) and for each flame 
of the video sequence, performing the following steps: allocating a number of bits to the frame 
(Hui: column 9, lines 15-23); means for determining a quant with which to encode the frame, the 
quant being a function of at least the buffer's fullness (Hui: column 9, lines 50-67); means for 
encoding the frame according to the determined quant (Hui: column 12, lines 23-35); and means 
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for updating the fullness of the buffer based on any over/underused bits for the frame (Hui: 
column 9, lines 30-37), as in claim 16. However, Hui fails disclose that the system is 
implemented as a computer system as in the claim. Hurst discloses that is known to implement 
VBV modeled (Hurst: column 8, lines 15-55) rate encoders (Hurst: column 6, lines 15-65) as a 
computer system (Hurst: column 19, lines 30-59) in order to implement rate control across 
distributed networks (Hurst: column 1, lines 55-67; column 2, lines 1-18), as in the claim. 
Accordingly, given this teaching, it would have been obvious for one of ordinary skill in the art 
to implement the Hui system as a computer system as shown by Hurst in order to implement the 
Hui system across distributed networks. The Hui system, now modified to be implemented as a 
computer system as shown by Hurst, has all of the features of claim 16. 

Regarding claim 17, the Hui system, now modified to be implemented as a computer 
system as shown by Hurst, discloses wherein frames in a GOP are encoded, the system further 
comprising: means for allocating a segment (Hui: column 7, lines 65-67; column 8, lines 1-5) of 
the buffer for keeping track of over/underused bits for I frames (Hui: column 10, lines 55-60), a 
segment (Hui: column 7, lines 65-67; column 8, lines 1-5) for keeping track of over/underused 
bits for P frames (Hui: column 10, lines 55-60) and a segment (Hui: column 7, lines 65-67; 
column 8, lines 1-5) for keeping track of over/underused bits for B frames (Hui: column 7, lines 
65-67; column 8, lines 1-5); means for initializing each segment (Hui: column 7, lines 65-67; 
column 8, lines 1-5) of the buffer to a default initial fullness (Hui: column 9, lines 30-37); means 
for determining a number of I frames per GOP, a number of P frames per GOP and a number of 
B frames per GOP, based on a nominal GOP pattern; for each frame of the video sequence (Hui: 
column 7, lines 25-30), determining the quant with which to encode that frame as a function of at 
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least the fullness of the segment of the buffer for that frame type (Hui: column 9, lines 45-67); 
means for performing the following steps for each GOP of the video sequence: before encoding 
any frame of that GOP, calculating a GOP bit target for that GOP, the GOP bit target being a 
function of at least the number of I frames, P frames and B frames per GOP, the target bit rate for 
the video sequence and any bits carried over from a last encoded GOP (Hui: column 6, lines 60- 
67; column 7, lines 1-15); after encoding each frame of that GOP, calculating over/underused 
bits by subtracting allocated bits from actual used bits, adding any over/underused bits to an 
appropriate buffer segment to an extent to which the appropriate buffer segment is not 
over/underflowed and storing any over/underflow bits in a counter (Hui: column 11, lines 25- 
40); and after encoding all frames of that GOP, redistributing over/underused bits between the 
segments of the buffer as a function of at least a total number of over/underused bits in the buffer 
and the number of I flames, P frames and B frames per GOP and storing an indication of a 
number of over/underused bits with respect to the allocated target bits for that GOP to carry over 
to the next GOP (Hui: column 12, lines 20-40), as in claim 17. 

Regarding claims 18-19, the Hui system, now modified to be implemented as a computer 
system as shown by Hurst, discloses means for storing information concerning over/underused of 
at least some encoded frames by frame type; and using the stored information concerning 
over/underused bits of frames of a specific frame type in determining quants with which to 
encode frames of that type (Hui: column 11, lines 1-15; column 9, lines 45-67), as in the claims. 

Regarding claim 20, the Hui system, now modified to be implemented as a computer 
system as shown by Hurst, discloses wherein the buffer is a virtual buffer storing information 



Application/Control Number: 10/811 ,427 Page 1 0 

Art Unit: 2621 

concerning a number of over/underused bits, without storing the over/underused bits themselves 
(Hui: column 7, lines 53-54), as in the claim. 

Regarding claims 21-22, the Hui system, now modified to be implemented as a computer 
system as shown by Hurst, discloses a means for determining a quant with which to encode the 
frame further comprises: means for, prior to determining the quant, normalizing the fullness of 
the segment (Hui: column 7, lines 65-67; column 8, lines 1-5) corresponding to the type of frame 
to encode (Hui: column 9, lines 33-37), based on at least the segment size and the non- 
normalized segment fullness (Hui: column 1 1, lines 25-35); and means for determining the quant 
as a function of at least a base quant envelope and the normalized segment fullness (Hui: column 
9, lines 45-67), as in the claims. 

Regarding claim 23, the Hui system, now modified to be implemented as a computer 
system as shown by Hurst, discloses means for, after encoding each frame of the video sequence, 
determining whether the encoding of that frame causes a VBV buffer underflow (Hui: column 7, 
lines 53-57); means for, responsive to determining that the encoding of that flame causes a VBV 
buffer underflow, adjusting the quant used to encode the frame (Hui: column 8, lines 30-40); and 
means for re-encoding the frame with the adjusted quant so as to eliminate the VBV buffer 
underflow (Hui: column 12, lines 36-67), as in the claim. 

Hui discloses a system for robust single-pass variable bit rate video encoding (Hui: figure 
2), the system comprising: a portion configured to determine a buffer size for keeping track of 
over/underused bits generated during the encoding of a video sequence (Hui: column 7, lines 53- 
57), the buffer size being a function of at least a target bit rate (Hui: column 6, lines 55-67) for 
the video sequence and a length of the video sequence (Hui: column 11, lines 10-25); a portion 
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configured to initialize the buffer to a default initial fullness (Hui: column 7, lines 25-35); and a 
portion configured to perform the following steps: allocating a number of bits to the frame (Hui: 
column 9, lines 15-23); determine a quant with which to encode the frame, the quant being a 
function of at least the buffer's fullness (Hui: column 9, lines 50-67); encode the frame according 
to the determined quant (Hui: column 12, lines 23-35); update the fullness of the buffer based on 
any over/underused bits for the frame (Hui: column 9, lines 30-37), as in claim 24. However, Hui 
fails disclose that the system is implemented as a computer system as in the claim. Hurst 
discloses that is known to implement VBV modeled (Hurst: column 8, lines 15-55) rate encoders 
(Hurst: column 6, lines 15-65) as a computer system (Hurst: column 19, lines 30-59) in order to 
implement rate control across distributed networks (Hurst: column 1, lines 55-67; column 2, 
lines 1-18), as in the claim. Accordingly, given this teaching, it would have been obvious for one 
of ordinary skill in the art to implement the Hui system as a computer system as shown by Hurst 
in order to implement the Hui system across distributed networks. The Hui system, now 
modified to be implemented as a computer system as shown by Hurst, has all of the features of 
claim 24. 

Regarding claim 25, the Hui system, now modified to be implemented as a computer 
system as shown by Hurst, discloses wherein frames in a GOP are encoded, the method further 
comprising: a portion configured to allocate a segment (Hui: column 7, lines 65-67; column 8, 
lines 1-5) of the buffer for keeping track of over/underused bits for I frames (Hui: column 10, 
lines 55-60), a segment (Hui: column 7, lines 65-67; column 8, lines 1-5) for keeping track of 
over/underused bits for P frames (Hui: column 10, lines 55-60) and a segment (Hui: column 7, 
lines 65-67; column 8, lines 1-5) for keeping track of over/underused bits for B frames (Hui: 
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column 7, lines 65-67; column 8, lines 1-5); a portion configured to initialize each segment (Hui: 
column 7, lines 65-67; column 8, lines 1-5) of the buffer to a default initial fullness (Hui: column 
9, lines 30-37); a portion configured to initialize a number of I frames per GOP, a number of P 
frames per GOP and a number of B frames per GOP, based on a nominal GOP pattern; a portion 
for configured to determine the quant with which to encode that frame as a function of at least 
the fullness of the segment of the buffer for that frame type (Hui: column 9, lines 45-67); a 
portion configured to perform the following steps for each GOP of the video sequence: before 
encoding any frame of that GOP, calculating a GOP bit target for that GOP, the GOP bit target 
being a function of at least the number of I frames, P frames and B frames per GOP, the target bit 
rate for the video sequence and any bits carried over from a last encoded GOP (Hui: column 6, 
lines 60-67; column 7, lines 1-15); after encoding each frame of that GOP, calculating 
over/underused bits by subtracting allocated bits from actual used bits, adding any 
over/underused bits to an appropriate buffer segment to an extent to which the appropriate buffer 
segment is not over/underflowed and storing any over/underflow bits in a counter (Hui: column 
11, lines 25-40); and after encoding all frames of that GOP, redistributing over/underused bits 
between the segments of the buffer as a function of at least a total number of over/underused bits 
in the buffer and the number of I flames, P frames and B frames per GOP and storing an 
indication of a number of over/underused bits with respect to the allocated target bits for that 
GOP to carry over to the next GOP (Hui: column 12, lines 20-40), as in claim 25. 

Regarding claims 26-27, the Hui system, now modified to be implemented as a computer 
system as shown by Hurst, has a portion configured to store information concerning 
over/underused of at least some encoded frames by frame type; and a portion configured to use 
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the stored information concerning over/underused bits of frames of a specific frame type in 
determining quants with which to encode frames of that type (Hui: column 11, lines 1-15; 
column 9, lines 45-67), as in the claims. 

Regarding claim 28, the Hui system, now modified to be implemented as a computer 
system as shown by Hurst, has wherein the buffer is a virtual buffer storing information 
concerning a number of over/underused bits, without storing the over/underused bits themselves 
(Hui: column 7, lines 53-54), as in the claim. 

Regarding claims 29-30, the Hui system, now modified to be implemented as a computer 
system as shown by Hurst, discloses a portion configured to determine a quant with which to 
encode the frame further comprises: a portion configured to, prior to determining the quant, 
normalizing the fullness of the segment (Hui: column 7, lines 65-67; column 8, lines 1-5) 
corresponding to the type of frame to encode (Hui: column 9, lines 33-37), based on at least the 
segment size and the non-normalized segment fullness (Hui: column 11, lines 25-35); a portion 
configured to determine the quant as a function of at least a base quant envelope and the 
normalized segment fullness (Hui: column 9, lines 45-67), as in the claims. 

Regarding claim 31, the Hui system, now modified to be implemented as a computer 
system as shown by Hurst, discloses a portion configured to, after encoding each frame of the 
video sequence, determining whether the encoding of that frame causes a VBV buffer underflow 
(Hui: column 7, lines 53-57); a portion configured to, responsive to determining that the 
encoding of that flame causes a VBV buffer underflow, adjusting the quant used to encode the 
frame (Hui: column 8, lines 30-40); and a portion configured to re-encode the frame with the 
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adjusted quant so as to eliminate the VBV buffer underflow (Hui: column 12, lines 36-67), as in 
the claim. 

Hui discloses a method for robust single-pass variable bit rate video encoding (Hui: 
column 3, lines 65-67; column 4, lines 1-16), the method comprising: determining a buffer size 
for keeping track of over/underused bits generated during the encoding of a video sequence (Hui: 
column 7, lines 53-57), the buffer size being a function of at least a target bit rate (Hui: column 
6, lines 55-67) for the video sequence and a length of the video sequence (Hui: column 11, lines 
10-25); initializing the buffer to a default initial fullness (Hui: column 7, lines 25-35) and for 
each flame of the video sequence, performing the following steps: allocating a number of bits to 
the frame (Hui: column 9, lines 15-23); determining a quant with which to encode the frame, the 
quant being a function of at least the buffer's fullness (Hui: column 9, lines 50-67); encoding the 
frame according to the determined quant (Hui: column 12, lines 23-35); and updating the fullness 
of the buffer based on any over/underused bits for the frame (Hui: column 9, lines 30-37), as in 
claim 32. However, Hui fails disclose that the method is implemented as a computer readable 
medium containing a computer program product comprising program codes, as in the claim. 
Hurst discloses that is known to implement VBV modeled (Hurst: column 8, lines 15-55) rate 
encoding (Hurst: column 6, lines 15-65) as a computer readable medium containing a computer 
program product comprising program codes (Hurst: column 19, lines 30-59) in order to 
implement rate control across distributed networks (Hurst: column 1, lines 55-67; column 2, 
lines 1-18), as in the claim. Accordingly, given this teaching, it would have been obvious for one 
of ordinary skill in the art to implement the Hui method as a computer readable medium 
containing a computer program product comprising program codes as shown by Hurst in order to 
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implement the Hui method across distributed networks. The Hui method, now modified to be 
implemented as a computer readable medium containing a computer program product 
comprising program codes as shown by Hurst, has all of the features of claim 32. • 

Regarding claim 33, the Hui method, now modified to be implemented as a computer 
readable medium containing a computer program product comprising program codes as shown 
by Hurst, has wherein frames in a GOP are encoded, the computer program product further 
comprising: program code for allocating a segment (Hui: column 7, lines 65-67; column 8, lines 
1-5) of the buffer for keeping track of over/underused bits for I frames (Hui: column 10, lines 55- 
60), a segment (Hui: column 7, lines 65-67; column 8, lines 1-5) for keeping track of 
over/underused bits for P frames (Hui: column 10, lines 55-60) and a segment (Hui: column 7, 
lines 65-67; column 8, lines 1-5) for keeping track of over/underused bits for B frames (Hui: 
column 7, lines 65-67; column 8, lines 1-5); program code for initializing each segment (Hui: 
column 7, lines 65-67; column 8, lines 1-5) of the buffer to a default initial fullness (Hui: column 
9, lines 30-37); program code for determining a number of I frames per GOP, a number of P 
frames per GOP and a number of B frames per GOP, based on a nominal GOP pattern; program 
code for determining the quant with which to encode that frame as a function of at least the 
fullness of the segment of the buffer for that frame type for each frame of the video sequence 
(Hui: column 9, lines 45-67); and program code for performing the following steps: before 
encoding any frame of that GOP, calculating a GOP bit target for that GOP, the GOP bit target 
being a function of at least the number of I frames, P frames and B frames per GOP, the target bit 
rate for the video sequence and any bits carried over from a last encoded GOP (Hui: column 6, 
lines 60-67; column 7, lines 1-15); after encoding each frame of that GOP, calculating 
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over/underused bits by subtracting allocated bits from actual used bits, adding any 
over/underused bits to an appropriate buffer segment to an extent to which the appropriate buffer 
segment is not over/underflowed and storing any over/underflow bits in a counter (Hui: column 
11, lines 25-40); and after encoding all frames of that GOP, redistributing over/underused bits 
between the segments of the buffer as a function of at least a total number of over/underused bits 
in the buffer and the number of I flames, P frames and B frames per GOP and storing an 
indication of a number of over/underused bits with respect to the allocated target bits for that 
GOP to carry over to the next GOP (Hui: column 12, lines 20-40), as in claim 33. 

Regarding claims 34-35, the Hui method, now modified to be implemented as a computer 
readable medium containing a computer program product comprising program codes as shown 
by Hurst, has program code for storing information concerning over/underused of at least some 
encoded frames by frame type; and program code for using the stored information concerning 
over/underused bits of frames of a specific frame type in determining quants with which to 
encode frames of that type (Hui: column 11, lines 1-15; column 9, lines 45-67), as in the claims. 

Regarding claim 36, the Hui method, now modified to be implemented as a computer 
readable medium containing a computer program product comprising program codes as shown 
by Hurst, has wherein the buffer is a virtual buffer storing information concerning a number of 
over/underused bits, without storing the over/underused bits themselves (Hui: column 7, lines 
53-54), as in the claim. 

Regarding claims 37-38, the Hui method, now modified to be implemented as a computer 
readable medium containing a computer program product comprising program codes as shown 
by Hurst, has program code for determining a quant with which to encode the frame further 
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comprises: means for, prior to determining the quant, normalizing the fullness of the segment 
(Hui: column 7, lines 65-67; column 8, lines 1-5) corresponding to the type of frame to encode 
(Hui: column 9, lines 33-37), based on at least the segment size and the non-normalized segment 
fullness (Hui: column 1 1, lines 25-35); and program code for determining the quant as a function 
of at least a base quant envelope and the normalized segment fullness (Hui: column 9, lines 45- 
67), as in the claims. 

Regarding claim 39, the Hui method, now modified to be implemented as a computer 
readable medium containing a computer program product comprising program codes as shown 
by Hurst, has program code for, after encoding each frame of the video sequence, determining 
whether the encoding of that frame causes a VBV buffer underflow (Hui: column 7, lines 53-57); 
program code for, responsive to determining that the encoding of that flame causes a VBV buffer 
underflow, adjusting the quant used to encode the frame (Hui: column 8, lines 30-40); and 
program code for re-encoding the frame with the adjusted quant so as to eliminate the VBV 
buffer underflow (Hui: column 12, lines 36-67), as in the claim. 

Conclusion 

6. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. Lighthouse discloses an apparatus system and method for video encoder rate control. 
Azadegan discloses a video encoding method and system which encodes using a rate-quantizer 
model. 
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7. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Andy S. Rao whose telephone number is (571)-272-7337. The 
examiner can normally be reached on Monday-Friday 8 hours. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mehrdad Dastouri can be reached on (571)-272-7418. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Andy S. Rao 
Primary Examiner 
Art Unit 2621 
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